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otochemical orldation of hydrogen, I}. The reac: no paccratas wnes 
tion at high temperatures. A. 1. Nullesutyan (lag, 
Chen. Phys., Acad. Sei. US.S.R., Mowow). J. Per. , 
Chem, (USSR) 20, 12-72 1itipein KRissian)5 dt, 3 
CA. 34, 27108. — Mints. of 2 Ha - O) in a quart, tar: 
were irradiated hy a Hf discharge lamp. The rate.¢ 


formation of 1,0 increased with the total pressure p (- ii 
28 mm. Hg) at 20-48", and showed a max. at 9 » 2 mem : 

at higher temp. (368-383°), At 393° ignition tk plat : 
tetween 7 and [2 imm. Hig. Above 370° the pho evhen. ha 
reaction is compheated by the dark reaction, the sate of my 
which increases hneatly with tonip. Ata coast pfesute ; iy 
(20 ane.) the ignstion temp. dn the dackticss be UES*, and Of avtive center. Trradiations bowers 2 bees if cecates it 

is lowered by the strongest dtumination used to dul’. Hew ae ttve cettbets, 66, Ue tees ae To the coe tt of ay jel 
Near the ignition limit, ¢ increases with Cen. and the teraction of 2 chains ty p, the igmitiin takes place when Hie 
intensity of irradiation 7, and from these data the length one = b. The value of ms created by irradiation ts caked. HI = 
of chatas can be caled. Nelow BSO* this eogth is inde- ‘from the rate of the photochem. ovation of Hfy at reo His 
pendent of Jand eqnalte 2-1, Above 480° it is greater, temp. when the cbain length is f. Frown this value and jit 
the greater 2.0 The may. length of chain achieved be fone sthe eonulition site = Tat ignition, the lowering oT and . 1e{ 
ignition takes place is Moat the smatiest, and 6 at thie the chain fength at vasions irradiations are caled, in agree- iets 
gecatest 2oased. The very Jong chains postulated by ment with the evptl, data, | J. J. Bikerman ae 
Semenova (Cia, 32, T7254 near the ignition limit ‘ ij 
could not be detected, The effect of temp. and J on the 3! s 
chain fength ds in agreement with the mechanism postu. 4? 7 , iv! 
lated) by Lewis and Elbe, Combuction, Flames and Ka ple. recis avay fe ble 2 ne 
siont of Gases (CE, 32, AST). OM. A theory of the tae 


interaction nt chain fbud. eae Massa) 1 ie 3 Ww 6 y / H 
lowering of the ignition temp. 7° by issadiation cannot be | i | 
: . nal effects of the irradiation because ‘ ¥ 7 2c ue 7 ji 
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Effect of nitrogen oe oa the region of the low- 
temperature ignition of hydrogen and oxygen. A. Hi. 
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WALBANDYAN, AoBo 


“Mensurencnt of the quantum yield in the oridation of methane, 


:101- "HB, 
sensitised by hercury. Dokl. AN Arm. SSR 9 Ne} age 9210) 


iki Akademii nauk SSSR, Khimichekly 


‘ fiz 
1. Institut khimicheskoy siraYeraven, Predatavieno 


dnaitut Akademii nauk Armyanskoy SSR, Mo 
I,J. Semenovyn. 
(Methane) (Oxidation) 
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NALBANDYAN, A. 3B. PA 56/49T22 


(SSR/Chemistry - Photochemical Reactions Dec 48 
Chemistry - Oxidation ; 

"Mechanism of the Photochemical Oxidation of Methane 
A, B, Nalbandyan, Lab of Kinetics of Photochem — 
Reactions, Inst of Chem Phys, Acad 804, USSR, Moscow, 
10: pp 


ba] 
? 


"chur Fiz Khim" Vol XXII, No 12 


Discusses (1) experiments under fixed conditions, : 
(2) quantum output of the reaction, and (3) research 
on ‘intermediate »roducte of the reaction under dynamic 
conditions. Submitted 22 Apr 48. 


_™ 56/s9T22 


APPR 
OVED FOR RELEASE: Monday, July 31, 2000 = CIA-RDP86-00513R001136020( 


"APPROVED FO 


s a Saaee 


ComeOn ELeee ats 
i 


a 


[ 


1 6 oS Gh me wD 


E 


re 


4 


3 


36 


Bg 


A Sseres 


RELEASE: Monday, July 31, 2000 


c5ek anh SCCTtET AE OEE 


ie 
Hay 


af 


htc > CHe 
| Of 


APPROVED FOR RELEASE: Monday, July 31, 2000 


CIA-RDP86-00513R001136020 


i 9_4_8-0_4_@_0_8 60) Boe 


with 
away from it as ¢ increases. OD 


Pe .- - h Mages 
cremave to the az 
vy. Atverybower, 
colncides with that of CHa 


120m 433EN BVA NOWADD 


1, -¢ Ci + i 


Tiow wOMLAY 
Biiid) xt OvW 391 


CIA-RDP86-00513R001136020( 


"APPROVED FOR RELEASE: Monday, July 31, a CIA-RDP86-00513R001136020 
i Be aeebe ee ee SE  ® espegirersst 
VilMGRRLAACAcceh 

ad A. au ee “yee 


ata 


rt ate telat 


‘ sacaenpepeen naar: ncn a a 1 erences ity 
i a scan PRECTHIET Awa. FECHA IES - aL aa TE — o@ 
c . 2 Se er renee Se eeemenennnnces H 


| jr@e 
~ Nalbend ad Voerodskil, V.V.: Mektanizm mrt) 
a ee Vodorats a ischanlon 14 the ee 
1),  Muscow- é 
Leabged as ie, ie tla LAL Nak S SHR. ee 
e 
{ 


COwade TL retats 


Chow (27ee evs weed) 


cae ee nen ene A CN 
asa. $ L a BETALLURGICAL LITERATURE. CLASS ICATION 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020 


aa Ei Se ea eae eae See aceb ie ris BYATS Oe ars pene peaintitv tas PRERER AIRE A 


biscoreniake ime 
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A compendium of work on kinetics of oxidation chain reactions, including oxidation of oxygen, 
mechaniam of low temperature oxidation of carbon oxide, etc; published by the Acadeny of 
Sciences, USSR, 41 goreniia vodoroda The machinery for tho cxidation and combustion of hydre— 
gen. Moskva, Izd-vo Akademii nauk SSSR, 1949. 178 p. (52-28543) 
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RT=1158 (The process of acidation and combustion of hydregen) Preface, Chapters I and IL 


e) 3-41 
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"Mechanism of Photochemical Oxidation of Ethane Sensitized by Mercury,” Vest. Ak. 
Nauk, No. 6, June, 1949. Discusses new methods of microelementayy analysis developed 
in the Laboratory of Quantitative Microanalysis, Institute of Organic Chemistry, Acad. 


of Sci. 
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aenry-oonnilles photochemical oxidation of ar art It fs thus evident that CO and CO, are seo iy products 
of decompn. of the primanty formed aldehydes Me 
chain nature of the reaction ds demomteated by (he oe 


f roducts, A. H. Nalbandyan. 1 
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hydes vt 25, 100, and a 

, 4 ! ; Co,* resp. At const. time cf umimation, the yiell uf able. 
hydes, 20 ce. co, any us Aisbtetstae tn neon tydes Is proportional tu the square root of the intensity, 
and of CO fall very fas O CO at #3 Fe /min, The yield consequently, termination of the chains occurs through rey 
altogether at about » = U, wehat with eat very rw e, combination of the chala castiers ju the vol. Presence of 
of aldebydes first increases sine Pear mee Petree: their aut. Ae very 
A pool “Ht, neasly linearly with increasing 0, thus, ut 310°, fur OSE ce. 

with further increasin i ee et Oy ne ren CaH, passed, at e = 9, 102, and 20 ‘ev, ania, the no. of 

1 passed at 9 42 ae a’ independently uf 95 thus, for mots, of peroviies formed was, reap. 4.4), b.1, aid 2.0) 
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, that, of the 2 reactions, Calle -F ve EH + Heg(tss), oxides should become the only intermediate products, to 


t + He(ty) -* Cal 
Hate ane Cole et In terms of the time of mage 
In the Irradiated zone, the amt. of Cally consumed is 
represented by a straight line; the amt. of aldehydes ps 

* duced colnchtes exactly with that af the Call, reacted at 
abort ¢ @ 0.55 -2 ety ut then i levels off tos value very 
nearly const., while the half-sum of CO + CO;, starting 
from zero at ¢ = 2 sec., rises very nearly linearly with ¢. 
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NALBANDYAN, Aw, Bey fae Sownes 


USSR/Chemistry - Photochemistry 21 Jul 49 
Oxidation 


"Mechanism of Mercury-Sensitized Oxidation of Propane," N. V. Fok, B. B. Beressavskly, 
A. B. Nalbandyan, V. Ya. Shtern, Inst of Chem Phys, Acad Sci USSR, 3 pp 


"Dok Ak Nauk SSSR" Vol LXVII, No 3 


Formerly, high temperature necessary for photochmeical oxidation of methane and ethane 
prevented any subgtantial yield of peroxides and aldehydes. Here, yield of these products 
was studied as a function of time of exposure in photochemical oxidation of propane in 
temperature interval 20 - 300° C at a pressure of 50 mm of Hg. Results show peroxides are 
a primary intermediate product (with respect to temperature), while aldehydes are a 
secondary intermediate product. Submitted by Acad N. N. Semenov 16 Hay 9 
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NADBANDYAN, A. B- 


USSR/Chemistry - Fuels 


| Avg 520 
Reaction Kinetics 1B 9 


"Investigation of the Composition of Peroxides Formed 

. ; in the Oxidation of Propane at Room Temperature With 
‘Photochemically Sensitized Mercury," N. V. Fok and 
A. B. Nalbandyan 


"DAN’SSSR" Vol 85, No 5, pp 1093-1095 


‘On-the basis of chem and polarographic analysis and 
through the reaction of the peroxide with various 
substances, it was established that the peroxide 
formed during the oxidation of propane with photo- 
chemically sensitized Hg at room temp is isopropyl 
hydrogen peroxide. Submitted by Acad N. N. Semenov 
23 May Se. a ts j 
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USSR/Chemistry - Fuels 
Combustion Aug 52 


"Periodic Combustion Flashes in Mixtures of Car- 
ton Monoxide and Oxygen," N. S. Yenikolopyan and 


‘A. B. Nalbandyan 
"DAN SSSR" Vol 85, No 6, pp 1309-1312 


A quant description of the combustion observed 

in a mixt of CO and 02 when a small amount of H 

is added by diffusion is worked out on the basis 

of the reaction mechanism and the consts of ele- |. 
mentary reactions calcd from previous work. 


When the pressure of the H on the membrane is 

decreased and its rate of entry to the mixt is 
decreased, the time between explosions is in- 

creased. By. means of eqs derived from the mech- 

anism ofthe reaction, the article explains why 

the combustion is only a flash and not a com- 

plete burning of the entire mixt. Presented by 

Acad N, N. Semenov 14 Jun 52 ie 
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USSR /Chemistry ~ Fuels, Peroxides 21 Sep 52 


“The Mechanism of the Reaction of the Oxidation of 
Propane With Photochemically Sensitized Mercury at 
Room Temperature,” N. V. Fok and A. B. Nalbandyan 


Nuclear Sei. Abs. 


DAN SSSR, Vol 86, No 3, PP 589-592 
: 1- BRT. 


Propane is oxidized at room temp with photochemi- 
cally sensitized Hg to form propyl hydrogen per- 
oxide. The reaction proceeds with a preliminary 
exitation of the propane mol. Presented by Acad. 
N. N. Semenov 5 Jun 52 
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rao fect 12th V The photochemical oxidation of propane at bigh tompera-, - 
~ “tures, N,V. Fok and daa. Doklady Akad. 63. 
Nauk 5.S.5.R. 89, 125-7(1953).—The photechem. oxida- 
*tion of CyH, was carried at 100-300°, for equal mixts. of 
C,Hy and 0 at a pressure of 60 mm. At 100° ‘cet is present 
In the reaction products. At 200°, along with isopropyl hy- 
\ droperoxlde and 'AdH, formaldehyde is present in the reac- 
tlon products: to‘ alstost the same extent 93 Atht, As the 
, temp. is favtter lixcrexzed, the ratio of formaldehyde to AcH 
_ Increases. Among the oxidation products at 306° are ace- 
“tone and CO. The exptl. results indicate that the active 
, centers¥or the photochem, reaction are the peroxide radicals 
>which perisit on the walls of the reaction vessel. 
: J. Rovtar Leach 
mt . Lenemnmnmanensnnail 
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ALBARD ¢ a daktor; 

,A.B., professor, redaktor; EMANUBL' ,N.M., professor, re : 

cea reMEiiTCiEsTa, VM. redaktor; ZELENKOVA,Ye.V., tekhnicheskiy redak- 
tor Less . 


: ace bons] TSepnye 
Chain reaction of gaseous phase oxidation of hydrocar 
Serene okisleniia uglevodorodov v gazovoi fase. Moskva, 1955. 209 p. 
(MERA 9:1) 
1. Akademiya nauk SSSR. Inetitut khimicheskoy fisiki 
(Hydrocarbons) (Oxidation) 
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USSR/Kinetics - Combustion. Explosions. Topochemistry. Catalysis. B-9 


Abs Jour ; Referat Zhur - Khimiya, No 6, 1957, 18562 


Author : N.V. Fok, A.B. Nalbandyan. 
Inst : Academy of Sciences of USSR. 
Title : To Mecharism of Photochemical Oxidation of Hydrocarbons. 


Orig Pub : in the symposium Tsepnyye reaktsii okisleniya uglevodoro- 
dov v gazovoy fatsii. M., AN SSSR, 1955, 118-139. 


Abstract : Review of works published by the authors earlier 
(Nalbandyan A.B., Zh. fiz. khimti, 1948, 22, 1443; Dokl. 
AN SSSR, 1949, 66, 473; Fok N.V., Bereslavskiy B.B., Nal- 
pandyan A.B., Shtern V.¥a., Dokl. AN SSSR, 1949, 67, 499; 
Fok N.V., Nalbandyan A.B., Dokl. AN SSSR, 1952, 85, 1093; 
86, 589; RZhKhin, 1953, 2853). 
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ussR/ Physical Chemistry - Kinetics. Combustion. Explosives. Topochemistry. B-9 
Catalysis ; 


Abs Jour Referat Zhur - Khimiya, No 4, 1957, 11220 


Author : Kleymenov N.A., Antopova I.N., Markewich A.N., Nalbandyan A.B. 
Title : Oxidation of Methane by Oxygen Atoms Formed on ‘Thermal Decomposition 
of Ozone , 


Orig Pub Zh. fiz. khimii, 1956, 30, No 4, 794-797 


Abstract : Formation of peroxide on oxidation off CH, under conditions of flow 
(mixture CH, : 05 * 1:1, rate of flow 400 cc/minute) in the presence 
of 1.45% 0, becomes apparent at the same temperature ((100-110°) that 
decomposition of 03 begins. On this ‘basis the authors consider that 
initiator action 18 associated not with the O,molecule but with 0 
atoms which are decomposition products of 03. 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020( 


July 31, 2000 CIA-RDP86-00513R001136020 


EF: 


Pe 
TT 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020( 


"APPROV : 
ED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020 


SPREAD RE BAPE PERE EEE A, 7 panies igen 
SER TS BS AST BPRS Ts TE BREESE 
= , a a ee Se CR BSG Un ees BeOS 


3 . i. ti or 
me fs H- 


KARMILOVA, L.V.3 YENTKOLOPTAN, N.S. ; NALBANDYAN, A.B. 


4nitdal phase of nitrogen oxide 
thane (with English summary in 
30 no.4:798-810 Apr. 156, 


heskey fiziki, Moskva. 


Kinetic study of the 
catalyzed oxidation of mé 

insert), Zhur,fiz.khim. (MLRA 9:9) 
a nauk SSSR, Institut khimic 
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“Dracer Study of the Mechanism of the Reaction of Methane Oxidation,” 


Problemy Kinstics af Catalysis, «. 9, Teotopes in Catalynls, Koecow, TtA-re 
AH SSSE, 1957, “2p. 


Most of the papers in thie ecllection were presented at the Cemfo ooo 
Tectoges 1a Catshvate which toot nliesr to Mecca, Mor Ve Apr 5, 3956. 
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sov/ T6-32~6<1/46 
Rarmilova; Le ¥s, Waibandyan; A. Be, Semenov; We R. 


an Investigation of the Combustion of Hyarcgen dith Cxygen 
Above the Lover Self-Ignition Linit (Iseledovaniye kinesiki 
goreniya voduroda a kisicrodom aad nizhnim vredelom ssmo~ 
vcaplameneniy4) 


Znurnal tizicheskoy khimz1, 1956, Vol. 32, Np 6; Ppe 1195-1204 
(USSR) : 


The process of low-temperature self-ignition and the Kinetics 
cf combustion can be classified in 5 stages of reaction, the- 
summary velocity of the combustion of hydrogen being ge terttt- 
ed by the modification of the concentration of atomic kydre- 
gen. for this process 4 differential equasion by I. ii “emenov 
exists. Ags may be seen from & diagrar, the relative cencene 
tration of atomic hydrogen reaches comperatively high values 
during reaction, thus disturbing the reiation hetweer the 
preesure drop Ap and the consumption ef gubatances It was 
observed that the pressure drop is proportionel to the com- 
buation at low relative concentratiorr of atomic hydrogen. 
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: g0V/76-32~6-1/46 
An Inveatigation of the Combustion of Hydrogen With Oxygen Above “ine Lower 
Self-Ignition Limit 

A. Ae Koval’skiy (Ref 2) found that the “chain ignition” is 
transformed into a “thermal ignition” 9% a higher initial 
: pressure. In the present investigation measurements were con- 

ducted within a wide range of tempecature and of pressure 

in order to determine the mechanism of combastion, the decome 

ponition constant k, and the activation energy ©, of the re- 
action H + 0, = OH + 0. Data from publications available ak 
present give different values for H, as may be seen from 
papers by Warren (Ref 4), Kovallakiy (Xef co), No Ne Semenov 

(Refs 4, 5), Lewis and Flbe (Ref 6) and V. V. Voyevcaskiy 

(Ref 7). It proceads frem the experimental part that the 

investigations were carried out at 460-60:), individual 
kinetic curves being given in this connection. The obtained 
results of the measurements accurately coincided with the 
theoretical curve of the combuntion maxima, the constant of 
reaction velocity having, with cne exception, practically 
jidenticel values ut all wr sorese The value ct the censtart 
of reaction velecity hk, e2 he dreeompocition renction five 
times exceeded that obteir.t ja tho papers by fe Bs Nalbandyan 
and V. VW. Voyevodskiy, she vo iue ehtnined by Boldwin, Corney 
Card 2/3 and Simmons (Ref 12) is ebouw. the same. The netivation energy 
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in Investigation of the Combustion cf Rydrogen 7ith Sxzgen Above the Lorer 
SelfaIgnition Limit : 


KE, of the decomposition reuction was determined according to 

three different methods, all yielding identical results. 
ounmarily, it ean be stated on the strength of the evidence 
found thet the maximum of reaction velocity is ehifted to 
the range of low combustion with a reduction of R « 2p./p. 
This can be explained with the avove mentioned phenomenon? 
of the increase or concentration of hydrogen atoms. There 
are 12 figures; 4 tables, and 14 references, 9 ot which are 
Soviet. 

ASSOCIATION; Akademiya nauk SSSR, Institut khimicheskoy fiziki,oskva 
(Moscow, Institute of Chemical Physies,as Us58) 


SUBMITTED ; December 50, 1957 


1..Hydrogen-~Combustion — 2. Combustion-~Veloc ity 
3. Oxygen-~Chemical reactions 4. Mathematics © 
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Kleymenov, Ne. As, Nalbandyan, Ae Be 20-1-35/58 


The Interaction Between Ozone and Methyl Hydroperoxide 
(0 vzeimodeystvii mezhdu ozonom i gidroperekis'yu metila). 


Doklady AN SSSR 1958, Vol. 118, Nr 1, pps 125-127 (ussR) 


Into an evacuated retort of a content of 8,5 1 (which was 

kept at a given temperature in a thermostat) given quantities 
of hydroperoxide and then of ozonized oxygen were quickly , j 
introduced. The concentration of ozone exceeded in all ex- 
periments the concentration of peroxide 5-6fold. By means of 
the process discussed here peroxide can qualitatively be sep- 
arated from ozone. The results of these experiments are 

given in a diagram which shows the dependence of the concen- 
trations of methyl peroxide on the duration of keeping the re- 
acting mixture at the temperatures of 25, 34,5 43, 52 and 64° 
The points are situated well on the corresponding curves 
within the frame of possible errors. From the kinetic curves 
the constants of the reaction velocity and from the tempera~ 
ture dependence of the constant K of the reaction velocity the 
activation energy of the interaction between ozone and methyl 
hydroperoxide were then determined. In the diagram for the de- 
pendence of the magnitude lg K on 1/t the experimental points 
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The Interaction Between Ozone and Methyl Hydroperoxide. 


fit well on a straight line. From the tangent of the angle of 
inclination of this curve the value E = 7000 kal/mol. was ob-~ 
tained for the activation energy. From the series of kinetic 
curves the following can be seen: if about 15 minutes are ne~ 
cessary for the decrease of the concentration of the peroxide 
py 50 % at 25 ° this time reduces to 2,5 minutes at 64°. With 
a reaction period of 25 minutes practically all the peroxide 
has decomposed under the influence of ozone. Besides these ex- 
periments a special investigation for the determination of the 
main products of reaction of the interaction between ozone and 
methyl hydroperoxide was made. The analysis of these products 
showed that peroxide under the influence of ozone transforms 
mainly into methyl alcohol. In the reaction products about 80% 
of methylated alcohol and about 6 % of formaldehyde were found, 
The primary products of the oxidation of the hydrocarbons in 
the presence of slowly decomposing ozone are the hydroperoxides 
of the corresponding hydrocarbons. The authors, however, could 
not determine them as, under the influence of not-decomposed 
ozone, they transformed completely into alcohols. There are 3 
figures, 1 table, and 5 references, 2 of which are Slavic. 
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s0V/20-122-1-28/44 
Kleymenov, N. A.,__Halbandyan, Ae B. 


Concerning the Problem of the Role of Ozone in the Initiation 
of the Reactions of Oxidation of Saturated Gaseous Hydro- 
carbons (K voprosu 0 roli ozona v initsiirovanii reaktsiy 
okisleniya nasyshchennykh gazoobraznykh uglevodorodov) 


et Akademii nauk SSSR, 1958, Vol 122, Nr 1, pp 103-105 
USSR) ae 


This paper gives some new data concerning the oxidation 

of propane and hydrogen. which according to the authors' 
opinion confirm the mechanism of the action of ozone through 
the oxygen atoms. The experiments were carried out at at- 
mospheric pressure. The products of the oxidation of propane- 
peroxides and aldehydes - were collected and then they were 
analyzed by the usual methods. The experimental data concern- 
ing the oxidation of hydrogen by ozonized oxygen are repre- 
sented by a diagram. A noticeable decomposition of the 

ozone begins at a temperature of 85 , and also the oxidation 
of hydrogen begins at the game temperature. If the contact 
time increases from 21 to 40 sec, the temperature of the 
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; sov/20-122-1-28/44 
Concerning the Problem of the Rdle of Ozone in the Initiation of the Re- 
actions of Oxidation of Saturated Gaseous Hydrocarbons 


beginning of the decomposition of ozone (and algo of the 
oxidation of hydrogen) is diminished to 20 - 25°. Similar 
results are found for the oxidation of propane. Also in this 
case, the beginning of the oxidation agrees with the decompo- 
sition of ozone. This coincidence ‘apparently is caused by 

the formation of active particles - by atoms or by excited 
molecules of oxygen which initiate the chain reaction. By 
further experiments, the nature of the initiation was inves- 
tigated. According to these results, the excited oxygen nole- 
cules do not play an essential réle in the oxidation reac- 
tion and, therefore, the initiation of the reaction must te 
connected with a reaction of atomar oxygen. In order to in- 
vestigate the correctness of this conclusion, the authors 
carried out experiments concerning the initiation of the re- 
action by oxygen atoms which were pr oduced immediately in 

a mixture of methane and oxygen. The photochemical initiation 
was used for this purpose. If the nethane-oxygen mixture 

(15 % cH, and 25 % 0,) circulates under a pressure of 15 


torr, ~ 9 % of the initial methane was oxidized to hydrogen 
Card 2/3 peroxide, and ~ 7 % - to formaldehyde. This experiment took 
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Concerning the Problem of the Réle of Ozone in the Initiation of the Re- 
actions of Oxidation of Saturated Gaseous Ilydrocarbons 


PRESENTED; 


SUBMITTED: 
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5 hours and the products of the reaction were frozen out at 
the temperature of the liquid nitrogen. It is very probable 
that formaldehyde is a secondary product of the photochemical 
decomposition of hydrogen peroxide. The following conclusion 
may be drawn from the data published in this paper and also 
in a previous paper: The oxidation of saturated gaseous 
hydrocarbons by ozonized oxygen is initiated by oxygen atoms 
produced by the thermal decomposition of ozone. There are 

3 figures and 7 references, 1 of which is Soviet. 


April 24, 1958, by ¥. N. Kondrat'yev, Academician 


April 17, 1958 
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- 5(4) g0V/20-122-3-27/57 
AUTHORS: Kleymenov, He hes Nalbandyan, A. B. 
Pai ise. nde ro 
TITLE: The Investigation of the Reaction of the Low-Temperature 


Oxidation of Methane Initiated by Atoma of Oxygen Produced 

by the Thermal Decomposition of Ozone (Issledovaniye reaktsii 
nizkotemperaturnogo okisleniya metana, initsiirovannoy atonami 
kigloroda, obrazuyushchinisya pri termicheskom raapada ozona 


PERIODICAL: ray Akademii nauk SSSR, 1958, Vol 122, Nr 3, pp 420-425 
(USSR 


ABSTRACT: According to the results of previous papers, the oxyren atoms 
produced by thermal decomposition of ozone jnitiate the oxi- 
dation of methane by ozonized oxygen. Under such conditions, 
methyl hydroperoxide and formaldehyde are the most important 
products of the reaction. It was necessary ic investigate 
the dependence of the yield of these products on various para-~ 
meters (composition of the mixture, concentration of ozone, 
time of contact etc.) and to compare the found relations with 
the results of the oxidation of ethane and its higher homo- 
logues sensitized by mercury. Me oxidation by ozonised oxygen 

Card 1/3 was carried out at atmocpheric pressure. A diagram shows the 
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g0¥/20-122-3-27/57 


The Investigation of the Reaction of the Low-Temperature Oxidation or 
Methane Initiated by Atoms of Oxygen Produced by the Thermal Decomposition 


of Ozone 


Card 2/3 


kinetic curves of the formation of methyl hydroporoxide, found 
at T = 150 for 3 compositions of the mixture. The experiments 
were carried out for a constant concentration of ozone in the 
initial mixture. In the investigated time intervals, the 
yield of peroxide grows according to a linear law. A second 
diagram shows the relation between the yield of peroxide and 
formaldehyde as a function of the ozone concentration for an 
equimolecular mixture of methane and oxygen (contact time 

21 sec, temperatures 150 and 180°). The quantities of the 
produced peroxide and formaldehyde are proportional to the 
initial ozone concentration in the mixture. This linear re- 
lation applies as long as the waste gases (otkhodyashchiye 
gazy) contain ozone. In order to investigate the influence 

of methane upon the yield of methyl hydroperoxide, a special 
series of experiments was carried out at T = 150. According 
to the results found, the quantity of the produced peroxide 
grows linoarly with the concentration. The amount of the de- 
composed ozone remains constant. Similar results were found 
for T = 180. I¢ the concentration of oxygen during the ex- 
periments does not remain constant and if the oxygen contained 
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S0V/20-122-3-27/57 
The Investigation of the Reaction of the Low-Temperature Oxidation of 
+ Methane Initiated by Atoms of Oxygen Produced by the Thermal Decompcsition 
of Ozone 
in the mixture is replaced by methane, the ahcve-mentioned 
linear relation becomes a non-linear one. Other diagrams show 
the increase of the quantity of the decomposed ozone with the 
concentration of methane and the dependence of the peroxide 
yield on oxygen. For oxygen concentrations from 30 to 90 %, 
the quantity of the peroxide produced does not depend on the 
concentration of oxygen. According to a comparison of the 
results of this paper with the results of the photochemical 
oxidation of methane, ethane, and propane, the mechaniam of 
oxidation is equal for both of these cases. There are 4 
figures and 7 references, 6 of which are Soviet. 


PRESENTED: May 23, 1958, by V. N. Kondrat'yev, Academician 
SUBMITTED: May 21, 1958 
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5(3) : PHASE I HOOK EXPLOLTATION sov/3198 


Nalbandyan, Aram Bagratovich, and Nikelay Ssrgzyevicn Yenikolopyan 

i a ee Pan ae ac ae 

Formal'degid - material dlys piastmase (Pormaldehyde: Raw Material for 
Plastics) Moscow, AN SSSR, 1959. 68 p. (Series: Akademiya nauk SSSR. 
Neuchno-populyarnaya asriya) 17,000 copies printed. 


Resp. Ed.: V.N. Kendrat'’yev, Academician; Ed, oP Publishing House: 
VN. Vyazemtsev; Tech. Ed.: AJP. Muséva. 


Sponsoring Agency: Axvitniys nauk SSSR. Redkollegiya nauchno-populyarnoy 
literatury. 


PURPOSE: This book is inten2:i for chemists interested in plastics production, 
students of crgants chemistry, and persons interested in the theory and 
practice of symb-tic matsriais prolaction,. 


COVERAGE: he bocklet deseribes the nature of formaldehyde, its principal 
properties, mathois fer ita production, and its moat important chemical 
reactions with other sxtetances to produce synthetic resins and plastics. 
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Rew Meteriel (Cont.) sov/3198 
Also, seme propertiss of formilichyds products, end their industrial and 
domestic uses are review-4. No personalities are mentioned, There are 


10 Soviet refersnist. 


TABLE OF CONTENTS; 
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Ch. I. Formaldthyd= acl its Properties | 5 
Ch, II. The Production cf Formaidsehya+ 9 
Ch. III. Some Formaldchyés Polymers 19 
Ch. IV. Phenol-formaldehyde Resins 31 
Ch. Ve. Urea-formaAldshyde arnt Some Other Reeins 50 
Bibliography 69 
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of 


SOV/80-32-4-38/47 


The Preparation of Formaldehyde in a Jet Apparatus by Means of the Cxidation of 
Methane Catalyzed by Nitrogen Oxides 


a vessel, in which reactions take place, with K2B40 increases and 
stabilizes the yield of formaldehyde and reduces the reaction tempera- 
ture by 80 or 100°C; 2. The relative yield of formaldehyde (CHj0 : NO) 
amounts to 10 to 12 molecules per one molecule of the catalyst; 3. The 
optimum composition of the methane-air mixture was found to be 1 : 2; 

4. The optimum temperature of the reaction is about 100°C; 5. The stable 
run of the reaction is possible in metal vessels; 6, The laboratory 
results were confirmed by experiments carried out in a pilot instal- 
lation with a capacity of 13 m?/hr of gas-air mixture. There are 7 
graphs and 35 references, 16 of which are Soviet, 14 English , 2 German, 
1 Swiss, 1 French and 1 Japanese. 
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AUTHORS: Porsykova, A. I., Voyevoiskiy, V. V.; SOV/76~33~-6--26/44 
Nalbandyan, A. B. 
ne nace 
TITLE: Pactoinitiation cf Propaxe Oxidation im the Pr2se 
Ammorie and Hydrogen Sulphide (Pstoinitsiizovarly 
propan2 ¥ peisutstvil ammiaka i serovodoreda) 
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PERIODICAL:  Zkuraal fisicheskoy khimii, 1959, Vol 33, Nv &, 
pp 1336-1344 (USSR) 


ABSTRACT: The thevual cxidjation of low, gausvers paraffin hydivecarbons 
procecds only at high temperatures at & noticeable rate; the 
high temperatura icais to a decay of the intermeiiate produsts 
go that these products as well as the veaction kinetics cannot 
se dovesbigated undes thess sinditicas. A pkotechentcal 
voaasion initiation Me) ig, besides ths vatalyeis, an 
important method of (RI). The photoshemica: oxidation of low 
gaseous hydrocarbons was first investigated by a. B. 
Nalbandyan et al (Refs 1-3), and among ovher things, a 
reaction mechanism of the propane oxidation at low 
temperatura was suggested (i) + (8).. The photoLysee (P) of 
the ammonia (I) aud hydrogen suiphids (II) have been 

Card 1/3 Srauffictently examinac up to now; oa the other hand, it 
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Photoinitiation of Propane Oxidation in. the Presence SOv/76~33-6-26/44 
of Ammonia and Hydrogen Sulphide 


must be assumed that at a (P) of (I) or (II) in the 
presence of a mixture of propane (III) and oxygen (IV), the 
resulting inorganic: radicals will form propyl radicals with 
the molecules of (III), thus initiating the (III)-oxidation. 
The latter has already been observed (Refs 16, 17), the mode 
of origin of the formed acetone could not be clarified. The 
present experiments were carried out in a vacuum device (Fig 
which was equipped with 2 quartz lamps PRK-~2. The reaction 
products were frozen out by liquid nitrogen. The experiments 
led to the following statements: Isopropylhydroperoxide (Vv), 
acetaldehyde and formaldehyde form at 200-220°C as main 
products of the photochemical propane oxidation. The (RI) 
with (I) gives at 220°C a yield of reaction products of 
r 5 per decomposed (I)-molecule, which is considered as 
& confirmation of the chain mechanism in the process. The 
present results as well as those obtained by A. B. Nalbandyan 
et al permit the assumption that the propane oxidation, 
photoinitiated with mercury (Refs 1-3), ammonia or hydrogen 
sulphide, proceeds according to the same chain mechanisn, 
Card 2/3 independent of the type of initiator. The acetone which - as 
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of Ammonia and Hydrogen Sulphide 


mentioned above - is observed in static experiments, is 
produced by the decay of (V). There are 5 figures, 1 table, 
and 23 references, 7 of which are Soviet. 


ASSOCIATION: Akademiya nauk SSSR,Institit khimicheskcy fiziki Moskva 
(Academy of Sciences of the USSR, Institute of Chemical 
Physics Moscow) 
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Anisonyan, A. 4., Beyder, 5. Ya., sov/76-33-8-4/39 
Markevich, A. M., Nalbandyan, A. B. (Moscow) 

A Study of the Oxidation and Decomposition Reactions of 
Formaldehyde at High Temperatures 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 8, pp 1695-1700 (usSR) 


In order to develop the technology of a methane oxidation to 
formaldehyde (I) it was necessary to study the stability of (I) 

in the reaction gas (Refs 1~2). Since the corresponding data found 
in publications refer to relatively low temperatures and kyger canbact 
times, and thus did not suffice for the desired purposes, special 
experiments were carried out in the present case. The oxidation 
and decomposition reactions of (I) were studied within the 
temperature range of 500--8509 at a contact time of 0.3 seconds 
and atmospheric prassure. The studies were carried out in a flow 
unit (Fig 1). The (I) concentration in the initial gas mixtures 
was 1% by volume throughout. The oxidation reaction was studied 
with a mixture air: (I) = 99 : 1 in an empty reaction vessel as 
well as in one filled with packing. It was found that the 
oxidation rate largely depends on the surface properties of the 
walls of the reaction vessel as well as on the S/¥ value. Washing 
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out the reaction vessel with a 2 4 KB 22497 ~-solution, and filling 


it with packings, resulted in a snasidebis retardation cf the 

oxidation reaction ef (I). NO additions (0.1 %) tc the initial 

gas mixture greatly accelerates the reaction in the presence of 

ee The decomposition reaction of (I) was studied in mixtures 
: (I) = 99 : 4 in the absence of oxygen, and it was found 


that there is no dependence of the decomposition rate (DR) upon 
the properties cf the surface of the reaction vessel wall, or 
the S/¥ value. NO additions (up to 0.8 %) did not show any marked 
effect upon the (DR) either. There are 7 figures and 

6 references, 4 of which are Soviet. 
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Kleymenov, N. A., Nalbandyan, A. B. SOV /20-124-1-33/69 


On the Ways of Forming Methyl-Hydroperoxide and Formaldehyde 
in the Reaction of Low Temperature Oxidation of Methane 

(0 putyakh obrazovaniya gidroperekisi metila i formal'degida 
v reaktsii nizkotemperaturnogo okisleniya metana) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 119-122 
(USSR) 


On-the basis of the oxidation of methane, this paper for the 

first time provides qualitative proof of the existence of 

parallel reactions leading to the formation of aldehydes and 
peroxides. Besides, the production rates of all these substances 
are determined. This problem was solved by employing the 

method of merked atoms. The reaction, which occurs at low 
temperatures, was photochemically initiated. The light source 

used was a mercury-quartz lamp PRK-2. For the purpose of a 

maximum utilization of energy, a quartz device of special 
construction was developed, which makes irradiation from the 
interior of the reactor possible. By means of provisional 

tests carried out at 360°, it was found that, within the interval § 
of time under investigation, no other products besides peroxide - 


a ee ee 
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and formaldehyde were formed. In order to intercept these 
substances, gases emerging from the reactor were allowed 

to pass through aqueous absorbers. The concentration of the 
peroxide in the solution was idiometrically determined. The 
authors also developed a new method of determining formaldehyde. 
A diagram shows the kinetic curves of the production of CH OOH 
and CH,0 at 360°, The yield in connection with these products 


2 
is, within the interval of time under investigation, a linear 


function of the duration of the contact. The second diagram 
shows the variation of the specific activities of peroxide 
and formaldehydes. The existence of an activity in the 


‘formaldehyde shows that a certain portion of the peroxide 


decays or is oxidized into formaldehyde. It is characteristic 
of the result obtained by the present paper that the curve for 
the specific activity of peroxide in its entire extent develops 
above the curve for the specific activity of formaldehyde. Such 
a behavior of specific activity is known to be characteristic of 
parallel reactions. At the temperature used in the present case 
about 64% of the methane participating in the reaction go over 
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into formaldehyde by the immediate decay of the peroxide 
radical. Only 36% of the methane is transformed into 
hydroperoxide by the reaction with the peroxide radical. The 
ratio of the production rates of formaldehyde and peroxide is 
w,/® = 1.75, and herefrom it is possible to determine the 


difference AE between the activation energies of the isomerizatim- 
and decay processes of the peroxide radical and its reaction with 
methane. The authors found AE = 9600 cal/mol. There are 

2 figures, 1 table, and 10 references, 9 of which are Soviet. 


Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences, USSR) 


July 28, 1958, by V. N. Kondrat'yev, Academician 


July 24, 1956 
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AUTHORS: Kermilova, L. 7-, Yenizolopyan, N. 8., 9/076 60/034/03/009/038 
albandyan, A. B. (Moscow) B115/B016 

TITLE: “Kinetics and Mechaniam of sidunsbs Vania I. Fundamental 


Macrokinetic Rules 


PERIODICAL: (uss) fizicheskoy khimii, 1960, Vol 34, Nr 3, pp 550 - 558 
USSR 


TEXT: The papers by N. N. Semenov (Refs 1,2) dealing with the oxidation proc- 
esses of hydrocarbons are mentioned. In the present paper the results of a 
thorough investigation of the kinetics and composition of the oxidation products 
af methane during the entire course of reaction in a vessel with exactly pre- 
scribed type of surface are given. The rules in the accumulation of intermediates 
(CH,0 and HO,)s gome new phenomena in methane oxidation, and the probable me- 


chanism of the process will be dealt with in the following publications of this 
series. The experiments were carried out in a static device already previously 
described (Ref 4). To analyze the formaldehyde and hydrogen peroxide a calori- 
meter of the type FEK-M was used. The experiments were made in a temperature 
range of from 423 to 513°C, in a pressure range of from 117 to 375 torr, and 

at ratios of CH,:0, = 0.53 1 and 2 (Figs 1-3), in which connection the 
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Kinetics and Mechanism of Methane Oxidation. 8/076/60/034/03/009/038 
I. Fundamental Macrokinetic Rules B115/B016 


accumulation of reaction products (CO, CO,, Ho» H,0) was pursued. The reaction 


kinetioa in dependence on temperature (Fig 4), and the influence exeroised by 
the composition of the initial mixture and initial pressure upon the kinetics 
of methane oxidation (Figs 5,6) were pursued. It is pointed out that the maxi- 
mim rates of the consumption of initial reagents and accumulation of end prod- 
vote of the reaction in the temperature range investigated are in agreement 
with the stoichiometric ratios. The activation energy of methane oxidation is 
41.5 +1 kcal/mole. The dependence of the maximum rate of methane consumption 
on the initial pressure of the reaction mixture and its logarithmic anamorphosis 
is puraued (Fig 7). The degree of the completenesa of the reaction of methane 
oxidation (n = 2.7), the reaction degree for methane (a = 1.62), and that for 
oxygen (Bp = 0.96) at a total pressure of y ¥ 0.1, were determined (Figa 8,9). 
The dependence of the induction period on the pressure of the initial nixture 
and its logarithmic anamorphosis are given (Fig 10). The temperature coeffici- 
ent (BE, = 3641 koal/mole) was also determined. The student V. T. Il'in also 


assisted in this investigation. There are 10 figures and 22 references, 10 of 
which are Soviet. 
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3/076/60/034/05/08/038 
5. 3400 (B) B010/B002 
ST 30200 
' AUTHORS; Karmilova, Lo Vo, Yenikolopyan, N. S., Nalbandyan, A. Be 


TITLE : Kinetics and Mechanism of Methane Oxidation. II. Kinetics 
: of Accumulation of Intermediates \\ 


PERIODICAL: Zhurnal fizicheekoy khimii, 1960, Vole 34, Noo 5; 
PPo 990-994 


TEXT: The investigation under review was conducted with the participa- 
tion of I. Yu. Uvarova. The authors studied the kinetics of accumulation 
of formaldehyde'|and hydrogen peroxide in the methane| oxidation in a quartz 
vessel treated with HF. The influence of temperature was tested with a 
stoichiometric methane <«. oxygen mixture at 235 torr pressure and temper- 
atures of 426, 4725 49125, and 513°C (Figse 1-4, kinetic curves) The 
analysis of the curves showed that formaldehyde appears as primary inter- 
mediate, while hydrogen peroxide is formed after longer contact times 
by oxidation of formaldehyde. The maximum concentration of formaldehyde 
rises with temperature, while that of hydrogen peroxide drops. The yield 
of hydrogen peroxide drops likewise with a rise in temperature. The activa- 
{ bal ° ) 
eras of the formaldehyde formation amounts to B(CH,0)max 7840.5 kcal 
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The maximum yield of formaldehyde increases in proportion to a rise in 
the initial pressure of the gas mixture, While the yield of hydrogen 
peroxide depends but. little on the formaldehyde content in the mixture, 
the maximum yield of formaldehyde rises linearly with rising methane / 
content in the gas mixture. With ratios 0, : CH, = 2 to 0.86, the maximum \/ 


yield of formaldehyde is independent of the oxygen content in the gas 
mixture, whereas in the case of 0, : cH, = 0.86 to 0.128, CHO ax drops 


linearly with dropping oxygen partial pressure. A paper by A. M. Markevich 
is mentioned in the text. There are 11 figures and 13 references: 8 Soviet 
and 5 English, 


SUBMITTED ‘June 5, 1958 
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AUTHORS: Karmilova, L» Vo) Yenikolopyan, N. S., Nalbandyan, A. b. 
Semenov, N. N. (Moscow) ESOS 


“TITLE: Kinetics and Mechanism of the panei) of iste 
III. Detailed Mechanism of the Reaction 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 6, 
pp. 1176-1185 


TEXT; On the basis of the kinetic data and the modern conception of the 
energy of elementary reactions of radicals with stable molecules, a 
scheme of the most probable oxidation mechanism of methane in the 
gaseous phase is derived, with due consideration of. the branch reaction 
of formaldehyde in the process. The oxidation mechanism can be 
represented to greater degrees of conversion by the following system of 


reactions: CH, + 9% — ci, + HO, (0) cH, + Op + CHAO + OH (I) 


OH + CH, 7 By 
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0+ cH, (II) OH + CHO > H,0 + HCO (II') 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 IA- - 
ee eee eS a oa Sopa em rN hes ntcdaleibecae sialabeet 


REDS TE pat NASI DOA EDEN ee st eee Ee 


iat Bot 
Kinetics and Mechanism of the Oxiuzctian 4° 3/076 eB Ay$? /06 /04/040 
Methane. III. Detailed Mechanism Of vue BO15/B06i 
Reaction 


CHAO + 0, > HCO + HO, (III) HCO + 0, + CO + HO, (IV) HO, + CH, > 


t ee maeamaen 
7 #0, + cH, (v) 6, + CHLO HAO, + nto «6(v') OH RITE TOT 


Calculated data of the maximum rate of oxidation compared with 

experimental data are given in Table 1 for temperatures of 472°, 491.5° 

and 513°C, and the values of the kinetic parameters of the methane 

oxidation in Table 2. The quantitative agreement of tha values 

calculated according to the derived mechanism with those of the experi- ~ 
mental data confirm the validity of the proposed reaction mechanism. 

L. I. Avramenko, A. M. Markevich, and V. V. Voyevodskiy are mentioned in 

the text. There are 2 tables and 20 references: 14 Soviet, 4 British, 

and 1 Canadian. 
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s/020/60/132/04/36/064 


BO004/B007 
AUTHORS: Azatyan, V.,V., Voyevodskiy, ¥. V., Corresponding Member of 
the AS USSR, Nalbandyan, Be Be 
TITLEs Determination of the Rate Constant of the Reaction of Atomic 


Oxygen With Molecular Hydrogen i 
> esd feted dedd 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, Noo 4+ PP» 864-867 


TEXT: For the reaction 0 + H, = OH + H (III) the rate constant k,,, wes 
determined by measuring the lower flash point of CO + 05 mixtures in the we 
case of various additions of Hye On the basis of the reaction mechanism EG 


suggested in publications, among them those by V. Ne Kondrat'yev (Ref. 6), 
N. S. Yenikolopyan and A. B. Nalbandyan (Ref. 7), the authors derive 
equation (1) for the flash point and equation (33 for the dependence 
between the total pressure P and the partial pressures Py and Pi » and 

2 2 


finally equation (8) for log (tan a/bt?*?), where tan a and the factor b 
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Determination of the Rate Constant of the 3/020/60/132/04/36/064 
Reaction of Atomic Oxygen With Molecular B004/B007 
Hydrogen 


are graphically to be determined. The experiments were carried out in a 
vacuum vessel. Fig. 1 shows the dependence of the flash point for mixtures 
of 2C0 + 0, + x, at different temperatures, and Fig. 2 the dependence of 4 
po, 1/P og . Herefrom it was possible to determine tan a and b (Fig. 3). 
2 2 
-10 12,100+400 b) ~1 -1 
For the constant ky77» kyzz = 125-10 exp(- an )} om’?,mole .sec 


was found. There are 3 figures and 11 references: 6 Soviet, 1 British, end 
1 German, 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences, USSR 
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AUTHORS: Gorban', N. I., Nalbandyan, A. Ba. 
TITLE: Determination of Rate Constants for Elementary Reactions of 


Hydrogen Atoms With Hydrocarbons 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, Now 6, 
PPo 1335-1538 


TEXT: The authors discuss the papers by N. N. Tikhomirova and V. V. 
Voyevodskiy (Ref. 2) who found the constants of the reaction H + RH = 
= E, +R (I) by determining the lowering of the upper ignition point in xv 


hydrogen-hydrocarbon mixtures. The authors suggest a variation of this 
method which facilitates a more accurate determination of the constants 
and the activation energy of the atomic hydrogen with various hydrocarbons, 
and igs based on measuring the raising of the lower ignition point. This 
determination is made in the temperature range 400 - 550 C where the in- 
fluence of water vapor and the reaction of HO, with other molecules are 


still negligibly small. Equation (II) is written down: 2K, (0,) = K,t K, (RH); 
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Determination of Rate Constants for Elementary s/020/60/132/06/31/068 
Reactions of Hydrogen Atoms With Hydrocarbons BO004/B005 
where K, ig the rate constant of the reaction H + 0, = OH + 0, Ky the 


rate constant of the adsorption of H atoms by the walls of the reaction 
vessel, and K, the rate of the reaction (I). Equation (IV) is derived: 


AP/P py = 3/2(K5/K)s qhere AP is the difference of the partial pressures 


of oxygen at the lower ignition point in the presence of the inhibitor 
RH and without an inhibitor, POR is the partial pressure of the inhibiting Xx 


hydrocarbon. Ke can be computed from the experimentally found AP and Pow? 
ag woll as the values for K, indicated in Ref. 5« Equation (V) is obtained 
by introducing the energy equations K, = Ke exp(~E,/RT) and Ky= > exp(-E/RT), 
and by taking the logarithm. AE = 8, - E. is determined from the inclina- 
tion of the straight line in the diagram 1Log(AP/Pay)s 1/T. The lower igni- 
tion point of Hy - 0. mixtures was determined in a quartz vessel which had 


2 
been washed with hydrofluoric acid, distilled wator, and 2% potassium 
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Determination of Rate Constants for Elementary 3/020/60/132/06/31/068 
Reactions of Hydrogen Atoms With Hydrocarbons B004/B005 


tetraborate, Low measurement values were obtained in this way. Inflammation 
was xeocorded by means of a diaphragm manometer. Figs 1, 2 show the tempera- 
ture dependence of the lower ignition points for 2B, + O55 and with the 


addition of 0.6% of C,H, or 0.4% of CH. Table 1 indicates the values for 
kK, and E, with the addition of ethane, prepane, oF butane, Figs. 3, 4 show 
the linear dependence of the 1og(AP/P, 4) on 1/7 with the addition of ethane 


or propane. The values obtained are higher than those indicated in Ref. 1, 
and come near to.those measured by E. Wo Re Steacie (Ref. 11). There are 
4 figures, 1 table, and 6 references: 4 Soviet, 6 British, and 1 American. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 


Institute of Chemical Physics of the Acade of Sciences, 
USSR) 


PRESENTED : February 5, 1960, by V. N. Kondrat'yev, Academician 
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AI {000 BO02 /B058 


AUTHORS: = Ivanov, 0. A., Nalbandyan, A. B. 
en 


TITLE: On the Dependence of the Lower Self-ignition Limit of 
Hydrogen-oxygen Mixtures on Their Composition 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 3, pp. 337 - 339 


TEXT: The lower self-ignition limit of hydrogen-oxygen mixtures was 

measured at 430°C (1), 470°C (2), and 520°C (3). A quartz vessel was used 
which was cleaned with concentrated hydrofluoric acid and then treated with 
a 2% solution of potassium tetraborate. The lower self-ignition limit was 
determined by measuring the pressure change. Fig. 1 shows the dependence 
of the limit pressure P,,_ (mm Hg) on the mol fraction y =!0,/(H, + Op) |. 


The equation Plim'? = const derived according to the theory by N. N. 
Semenov is strictly valid between 5 and 50% Oy. For the adhesion of the 


H atoms to the walle of the quartz vessel at y<0.5, the probability & , 


oi 
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was calculated as 4.38107, 5.24107, and 6.36107, The temperature \V x 


dependence of €,, is given by formula: 

Ee \ 
Oe er ee oe 
Oy 7 fo OXP, RE | 


resulted as 4.6 Keal /mole. A. Biron, L. V. Karmilova are mentioned. 


2) 


There are 2 figures and 4 Soviet references. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of 


Chemical Physics AS USSR) 


SUBMITTED: January 20, 1960 
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Papen rem pra cm a) 


° 
Legend to Fig. 1: 1) 430°C; 2) 470°C; 
3) 520°C, a) Pram? mm HE 
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A125/AG26 
AUTHORS : Kieimenov, N.A.3 Nalkend{an, A.B. 
A eee \ , 
TITLE: Oxidation of Methane'at Low Temperatures Y 


PERIODICAL: Revista de Chimie, 1960, Yol. 11. Ne. 7, pp. 391 - 401 


TEXT: Subject article deals with the oxidation of aetten ee low tempera- 
tures. Brief reference is made ts the authers of several methods of methane ox- 
idation, including the oxidizing reaction at low temperature (Refs. 3 and 4). 

Out of these methods, the authors selected the foliowing two,’ which have been 
employed by the Laboratory of Hydrocarbon Oxidations at the Physico-Chemical In- 
stitute of the Soviat Academy of Sciences in Moscow, to explain the oxidation pe 
mechanism of hydrocarbons at low temperatures: I. Oxidation of hydrocarbons by 
photochemical sensitization with mercury, worked out by the authors (Refs. 5 - 
7). dJ.A. Grey (Ref. 13) examined the oxidation of ethane and methana. The au- 
thors (Ref. 15). studied the oxidation of methane. They all came to the conclu- 
sion that the oxidation of hydrocarbons at low temperatures takes place accord- 
ing to a unitary mechanism by the corresponding alkyl and hydroperoxide radicals. 
II. Utilization of ozone as initiator in the oxidizing reaction. On the basis 
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of the results obtained by aifferent authors (Refs- 17 - 28), it can be cenclud- 
ed that the formation of the reaction products is conditioned not only by the 

direct interaction of the nydrecarson and ozone molecules, put also 4 catalyti> 
action of the ozone is performed. Reference 4s maiz *o the reac 


mmended by Norrisch (Ref. a7). Pease and hiz co-workers (Refs. 29 - 31 


reco 
came to the conclusion that the stabie primary products of the oxidation of nh 


drocarbons are the corresponding alcohols: Acecrding to 
and 33), in the oxidizing reaction of methane anitiated by ozone, 


oxidizing product 4s not aiconol but methyl hydroperoxide In order to explain 


+he discrepancy petween these two results, the authors conducted several experi- 
a out with 2 


ments. The study of the reaction of methyl hydroperoxide was carrie 
special vacuum installation (Fige i) at 25. 34, 43, 52 and gcc. The analysis 
of the products proved that Bo% of the initial peroxide passes over into CH30H, 
and approximately 6% into CH,0- The kinstic oxidation of methane in the presence 


of. small amounts of ozone was ca 

lation. shown 4n Figure 3. Experiments on the thermal decomposition of ozone 
proved that the oxidizing reaction ef methane appears only at the peginning of 
- the thermal decomposition of ozone and is preduced not by OZone, but by its de-~ 


composition products. Another experiment proved that, indifferent from the com- 


e) 
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position of the mixture, the beginning of the ozone decomposition remains con- 
stant. S.I. Pshezhetskiy and his co-workers (Ref. 37) reported the same fact in 
case of butane. On the basis of these results, the authors concluded (Refs, 32, 


Plain the dependence of methyl hydroperoxide (Fig. 10) and formaldehyde (Fig. 11) 

from the initial ozone cencentration. After examining the influence of methane 

and. oxygen on the efficiency of methyl hydroxide, the authors came to the conclu 

sion that the oxidation reaction of hydrocarbone at low temperatures is initiated 

by oxygen formed in the thermal decomposition. For direct determination of oxy-~ 

gen atoms in the reaction zons the method of Gheidon (Ref. 43) was used. These Y 

experimental results Prove that ozone is only the carrier of Oxygen, which ini- boi 

tiates the oxidation of methane. 3,1, Pshezhetskiy (Ref. 44) came to the same 

conclusion. ‘The oxidation of methane initiated by ozone confirms the general 

conlusion that the oxidaticn of hydrocarbons at low temperature has a chain char- 

acter, the chain being Supported by alkylic and Pperoxydic radicals. There are 

16 figures and 44 references: 21 Soviet, 8 German, 12 English, 2 Swiss and 1 Urn 

identified. 

ASSOCIATION: Physical-Chemical Institute of the USSR Academy of Sctences in Mos~ 
cow 
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Kinetics and mechanism of methane oxidation. Part 1. Zhur. fiz. 
Khim. 34 noe32550-558 Mr '60. (MIBA 13:11) 


a. Akademiya nauk §S5R, Institut khimicheskoy fiziki. 
(Methane) (Oxidation) 
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/1. 6200(ato 8649) £111/E130 


AUTHORS ; Azatyan, V.V., Voyevodskiy, V.V., and Nalbandyan, A.B, 


TITLE: Determination of the rate constant for the reaction 
of atomic oxygen with molecular hydrogen 


PERIODICAL: Kinetika i kataliz, v.2, no.3, 1961, 340-349 


TEXT? The reaction of atomic oxygen with molecular hydrogen 
to give the hydroxyl radical and atomic hydrogen often occurs in 
the oxidation process, sometimes playing an important part. This 
reaction has not been sufficiently studied and there are no 
reliable published data on its rate constant. The authors have 
used a new method for making this determination. The velocity 
constants were measured by observing the flame boundaries in the oe 
burning of carbon monoxide in the presence of varying small 
concentrations of hydrogen. A conventional type of reaction 
apparatus was used, but it was found that the quantities reacting 
could be increased by coating the walls of the reaction chamber. 
NaCl and KCl coatings gave a several-fold increase, but MgO gave 
an increase of about fifty times, and therefore all work was done 
with magnesia-coated chambers, since much sharper flame-edge 
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resolution could be obtained, The reaction oven temperature was 
controlled to t 0.2 °C. Fig.2 shows values of the ignition limits 
as functions of temperature (570-660 °C) for a mixture of 

2H + Op (curve 1) and mixtures of 2CO + O9 with 5.26, 3.06 and 
1.01% Hg (curves 2, 3 and h respectively) for the 55-mm diameter 
vessel; results for 2CO + 02 mixtures with 7.95, 4,15, 2,04 and 
0.695% Hp are shown by curves l, 2, 3 and 4 respectively in Fig. 6. 
The work showed that the main carriersin the chain are OH and 0, 
that the main reaction in the recombination of O and H_ atoms 
is.their destruction on the vessel walls, and that the hetero- va 
geneous chain-breaking occurs in the diffusion region, The 
reaction temperature was varied between 570 and 660 °C and the 
hydrogen content of the mixtures from 0.7% to 8%. Because of the 
sharp edge definition possible, the reaction occurred under 


conditions of; 


ed/x 7 1, 
where e is the effectiveness of recombination of active centers 
at the surface, d the diameter of the vessel, and x the mean 


free path (as verified by addition of inert nitrogen gas). 
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~Confirmation of the correctness of the approach used was obtained 
by independent calculations using diffusion in coefficient values, 
The rate-constant values for the reaction O + Hg = OW + H was 
found to be 4 44 x 1071 - 11700/RT 


and’for H + Og = OH + 0; - 15900/RT 


1.30 X 1072. 


Sig? ’ rialneteetia eee 's 


L.I. Abramenko, R.V. Lorentso, V.N. Kondratyev and N.S, Yeni- 
kolopyan are mentioned for their contributions in this field. 
There are & figures, 3 tables and 30 references; 13 Soviet-bloc, 
1 Russian translation from non-Soviet publication, 1 English 
translation from a Soviet author, and 15 non-Soviet~bloc. 
‘The four most recent English language references read as follows: 
Ref.20: D.R. Warren, Trans. Faraday Soc.e, V+53 199s 1957. 
Hef.21: D.R. Warren, Trans. Faraday Soce, Ve53, 206, 1957. 
Ref.22:-1.G. Greaves, J.W. Linnet, Trans, Faraday Soc., v.54, 
1323, 1958. : 
Ref.29: P. Gray, Trans. Faraday Soc., v.55, 408, 1959. 
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ASSOCLATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics, AS USSR) 


SUBMITTED: February 21, 1961 
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Electron paramagnetic resonance method used for detecting 
atomic hydrogen in a rarefied flame of a moist mixture of 
CO and 05. Kind kat. 2 no.6:940-941 N-D '61. (MIRA 14:12) 


1. Institut khimicheskoy fiziki AN SSSR. 
(Hydrogen--Spectra) (Carbon monoxide) 


(Oxygen) 
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16.2$10 E071/E435 
AUTHORS : Mantashyan, A.A.. Moshkina, R.I. and Nalbandyan, A.B. 


ere 
TITLE: On the behaviour of the methyi peroxide radical in ths 
reaction of low temperature oxidation of methane 


PERIODICAL: Akademiya nauk Armyanskoy SSR, Izvestiya. 
Khimicheskiye nauki, v.14, no.3, 1961, pp.185-195 


TEXT: A study was made of the behaviour of the methyl peroxide 
radical within a wide range of temperatures in the reaction of 
oxidation of methane photosensibilized with mercury, the differens: 
between the activation energies of isemerization and decompssiticn 
of the peroxide radical and its reaction with methane was 
determined, The residence time of the reaction mixture in the 
irradiation zone was varied from 2 to 8-10 sec, The experiments 
were carried out at atmospheric pressure within the temperature 
range: room temperature to 400°C, A quartz lamp Si[PK-2 (PRK=2) 
was used as a source of radiation, it was placed inside the 
reactor which consisted of three quartz tubes, placed co-axiaily, 
The lamp, placed in the internal tube, was cooled with circulating 
distilled water. The space between the first and second tube was 
Card 1/3 
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continuously evacuated with high vacuo pumps, The space between 
the second and the third tube served as a preheater and a reactor. 
Before passing into the reactor, the reaction mixture (90% CH;,. 
10% Oo) was saturated with mercury vapour at room temperature. 
For the determination of the velocity of formation of methyl 
hygroperoxide and formaidehyde, methyl hydroperoxide marked with 
was introduced into the reaction mixture. The experimen*tal 
procedure used was described previously (Ref .8: N.A.Kleymenc’, 
Candidate dissertation, IKhF AN SSSR, 1959; Ref.9: R.I.Moshkine, 
N.L.Galanina, A.B,Naibandyan, Izv. AN SSSR, OKhN 10, i725 (1959))., 
It was found that the yield of oxidation products, caiculated for 
1 litre of. the reaction mixture passed through the reacter, 
increases linearly with increasing residence time of the mixture 
in the irradiation zone (up te 10 se). Within the range of 
temperatures studied, the yield of the peroxide increases with 
temperature, reaches a maximum (280 to 310°C) and then sharply 
decreases to zerc, Formaldehyde appears in the rea:ticn preducts 
later than peroxide and its yield is continuously increasing. On 
the basis of velocities of formation of formaldehyde (Wa) and 
methyl hydroperoxide (Wn), it was calculated that at 300°C abcu7 
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57% of methane, consumed’ in the reaction, is transformed into 
formaldehyde by-passing the methyl hydroperoxide stage. Of the 
total formaldehyde formed at a given temperature only 7% is form:d 
from peroxide on its thermal decomposition, On the basis of the 
ratios of Wa/Wn (determined for the temperature range 190 to 3257C) 
the difference in the activation energies AE of the processes of ae 
isomerization and decomposition of the peroxide radical and its 
reaction with methane was determined (AE « 8500 cal/mole), From 
the above data the ratio of the velosity constants of the 

reactions CH300~}CH20 + OH (4) and iar ae + CH4 ~> CH3COOH + CHys (2) 
was calculated: Ki/Ko ~« 2.5 x 1022 =sm-3 There are & figures and 
10 references: 9 Soviet and i noweSoviet. The reference to the 
English language publications reads as follows: 

H.Callender, Engineering 123, 147, 182, 210 (1927); A.C.Egerton, 
L.Smith, A.R.Ubbelohde, Phib, Trans, A.234, 433 (1953) E.W.Mardies, 
J.Chem. Soc, 1928, 8723 J.A.Gray, J.Chem, Soz, 1952, 3150. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics AS USSR) 


SUBMITTED: March 19, 1962 
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AUTHORS: Mantashyan, A.A., and Nalbandyan, A.B. 


TITLE: Photochemical oxidation of athane sensitizer 
Mercury vapour, Part 1. Reaction at room 
temperature 


PERIODICAL; Akademiya nauk Armyanskoy SSR. Izvestiya. 
Khimicheskiye nauki,..v.i4, no.6, 1961. 517-526 


TEXT: The authors investigated the kinetics and mo heni-m 
of photochemical oxidation of ethane at room temperature. Th: 
mixture of reactants was saturated with Hg vapour at 20 °C an‘ 
was passed into an evacuated glass reactor. Tt was subje:t-! ce 
the action of light from a quartz-mercury lamp [IPK-2 (pin 2? ea 
for a few seconds and was then removed from the reactor. 
Reactions at high temperatures were carried out by placing the 
reactor in an electrical furnace, It was established that tho 
reaction products are ethylhydroperoxide and acetaldehyds 
forming in approximately equal quantities, independent of vaeh 
other. It was found that the ratio of hydroperoxide/acetaltoby dl: 
depends on the surface/volume ratio of the reactor, Influen 
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of the composition’ and pressure of the reacting mixture wus 
investigated and it was concluded that ethylhydroperoxide forms 
in a bimolecular reaction as.follows: 
é : ’ 
CoH,00 + CoH, —> CH, OOH + CoH. 
Acetaldchyde forms as a result of a heterogencous deste: cian 26 
the hydroperoxide radical on the walls of the reactor a- erdsag 
to the following reaction: XY 
CjH,00 + Wall —~-> C,,1),0 + OH --S 0 destruction 
The authors proposed a reaction mechanism in which excited He 
atom forming by absorption of light quantum of wavelength 
X = 2537 & transmits its excitation energy to hydrocarba:: 
molecules on collision. The excited molecules decompose +: hes 
according to the reaction 


Cyt ~~) CM OH 


Photochemical oxidation of obthane 
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or are deactivated on collision with ethane molecu Len ; Cutie, * 


radical gives peroxide radical on collision with an 0 
molecule. The latter either forms a molecule of hydroperes ta 
or is destroyed at the reactor walle, 

There arc 6 figures. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics, AS USSR) 


SUBMITTED: December 19, 1961 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020 


ES a er re 


34621 
S/171/61/014/006/002/005 
5. GIOO E075/E136 


AUTHORS ;: Mantashyan, A.A, and_Nalbandyan, A,B. 


TITLE; Photochemical oxidation of ethane’ sensitized with 
: mercury vapour, 
Part II. Reaction at high temperatures, 


PERIODICAL: Akademiya nauk’ Armyanskoy SSR. Izvestiya. 
Khimicheskiye nauki, v.14, no.6, 1961, 527-536 


TEXT: Using the apparatus described by the present authors 

in a previous article (Ref.1: Izv. AN ArmSSR, KhN, v.14, no.6, 

517 (1961) ): the authors investigated the oxidation of ethane up 

to 400 °C. It was established that the reaction products up to LY 
150 °C are ethyl hydroperoxide and acetaldehyde. Above this . 
temperature the compounds are formed together with formaldehyde 

and methyl alcohol. It was shown-that' the-rate at which the 
concentration of ethylperoxide increases with temperature passes 
through a maximum at 270-280 °C and approaches zero at 350-360 °C. 

The rate of formation of acetaldehyde: does not change to 150 °C 

and increases with temperature above 150 °C. The rates of 
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formation of formaldehyde and methyl alcohol increase with 
temperature, The ethyl peroxide radical was shown to be able to 
isomerise at the C-—-H bond in the presence of C~—C bond and to 
decompose with the formation of acetaldehyde and OH radical. 
Departing from the generally accepted scheme for gaseous 
oxidation of hydrocarbons, the authors postulate on the basis 

of the Tenures obtained the fottowtos mechanism of the reaction; 


(1) CoH 5 + % +> CoH,00 
(2) CoH;00 + Se og —> C,H,OOH + C,H 


Photochemical oxidation of ethane ... 


2.5 2°55 
(3) CoH00 —> CH,0O + CH0 


(4) CoH. 00 —5 CH,0 + OH 

(5) cH, + Cog —> CH,OH + Colt, 

(6) OH+C og —> CoH, + HO 

(7) Cy H,00 + wall —y Coty + OH — destruction. 
Card 2/3 
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This mechanism differs from those generally accepted by the 
elementary reaction (4) and the form of notation for reaction (7) 
corresponding to destruction of the peroxide radical. 

V.S. Pudov is thanked for the chromatographic analysis of the 
products, and B.Y. Rozaney. for the spectral one. 

There are 6 figures. 


ASSOCIATION: Institut khimicheskoy fizik2 AN SSSR 
(Institute of Chemical Physics, AS USSR) 


SUBMITTED: December 19, 1961 
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Determining the volocity ocr. tens ef tie reaction H+ CH, = 
Ho+0H3. Doki. & Arm, SoS 3. ne 2149-52 '61, ; 
“ (MIRA 14:10) 
1. Inotitut kiivieinke: fi2dki AY $352. 2. Chlen-korras. ncent 
AM Arrsrenoko:x SSR (for Nelbandyan). 
(Meticne ) 
(ydzroger) 
(Oxidation ) 
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SOKOLOVA, NeAs3 MARKEVICH, A.M.; NALBANDYAN, A.B, (Moskva) 
Initiating stage in the oxidation of acetaldehyde. Zhur. fiz, 
khim, 35 no. 4:850-857 Ap '61. (MIRA 14:5) 


1, Akademiya nauk SSSR, Institut khimicheskoy fiziki. 
(Acetaldehyde) . (Oxidation) 


Se rh 
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KARMILOVA, L.V.3 YENIKOLOPYAN, N.So3 NALBANDYAN, A.B. 
: Nencenrariciaaistelaeaanansl nln eer 


Kinetics and mechanism of methane oxidation. Part 4: Effect 
of hydrogen peroxide and water on the reaction kinetics. 
Zhur. fiz, Khim, 35 no.521046-1059 My ‘61. (MIRA 16:7) 


le Institut. khimicheskoy fiziki AN SSSR, 
(Methane) (Oxidation) 
(Chemical reaction, Rate of) 
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KARMILOVA, L.Vo; YENIKOLOPYAN , 
(Moskva) 


Kinetics and mechanism of methane oxidation. Part 5: 
Zhur. fiz. khin. 


Constant rate of methane oxidation. 
35 now731435-1442 Jl ‘61. (MIRA 14:7) 


1. Akademiya nauk SSSR 
(Methane) 


N.S.; NALBANDYAN, A.B.; IL'IN, VT. 


Institut aad fiziki. 
(Oxidation) 
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/ 

———— ee, { 

Determination of the recombination coefficient of oxygen atoms. - 
on the surface of quartz covered by potassium tetraborate 


Gorban', N. I., Azatyan, V. V.yand Nalbandyan, A. B. 


Akademiya nauk SSSR. Doklady, v. 139, no. 5, 1961, 1141-1144 

TEXT: A new method of determining the recombination coefficient of oxygen 
atoms is suggested, since the methods used so far (W. V. Smith, J. Chem. 
‘Phya., 11, 3, 110 (1943); J. W. Linnet, Trans. Farad. Soc., 55, 8, 1323 
(1959). and others) are inadequate. The authors selected a system in which 
‘the concentration of 0 atoms is at least commensurable with that of H atoms, 

ito study the effectivity (E.) of heterogeneow recombination of oxygen atoma 
‘by measuring the inflammatién limits. In such a system, the branching 
process of the chains should be dependent on the reaction rate of atomic 
‘oxygen. Such a system with a well-known reaction mechanism is the low- 
‘temperature combustion of CO in the presence of small admixtures of H,. The 
authors present the following equation for the mechanism of this reaction 
in the neighborhood of the first inflammation limit: 


{ 
| 
| 
| 
| 
[ow 
| 
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Ha ++ Oy == 20H; 7 (0) 

OH + CO = COs +H; (1) 
Q 

H + 0, = 0H +0; CT = Wall (iI) 

O +H; =OH +H; (U1) 

H + cr. > ruGenb; decomposition (IV) 

O + cr. + riGenb. decompos: tion (Vv) 


Therefrom the following equation is derived: : 


: [ (x, )°°/2k. | [1 a (5) °° /kes (Hy) | (1), where (0,)°° and (H,)°° are 


the oxygen and hydrogen conc itrations at the first inflammation limit: k 


avs the rate constants of ‘.ie reactions concerned. The superscripts indicate 
tht the values refer to 0-0, mixtures with small admixtures of Ho. If 


reactions of hetero:enec.3 chain rupture occur in the kinetic range, k, and k 


4 5 


are independent of . ‘ompogition of the mixture. Neglecting the indices of. 


thege cunstants nnd ‘lacing, in (1), the concentrations by partial pressures 
one obtnuina: 
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Ou [i jB/2k_10"7 JC e ke /kes*10°7oph? (2). If reactions (IV) and (v) 
= 2 
procead in the kinetic range, it follows from (2) that the dependence of 


at constant temperature is linear. The straight line 


aceeniane this eee cuts the ordinate in: bek 4r/2k, “101? (3); 
Here, tana « (k gt /2ky “10! ) [Cg T/k, $70" 19), 3] (4) is rr Thus, it is 


possible to geet tana and b a. measuring the:initial inflammation limits 
of c0-.0, mixtures (with small admixtures of H) at various temperatures. 


Based on the known value of kz, ks can be determined from (4). The 
coefficient Eo) is derived from ke 2 En¥o/4 (5), where Vo is the thermal 
velocity of O atoms, and d is the diamater of the vessel. if Eo = ES e" B5/Ht 


in the temperature range studied, the equation 


log tana/bt! *? a log Kp/k3-10!7 + (BE, - E,)/2.3R2 (6) can easily be derived 


~~ 
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Determination of the recombination... B103 
from (3) and (4) and from Vo: Here, ke s Es Ver/n 10 /d (7). According to 


(6), a linear relation must exist in this case between log tana/ot' *? and 
1/2. ES can be determined from the slope of the straight line and from the 


known value of E30 whereas Eo can be salculated from the initial ordinate 


log kek C4919, The tests were made in a quartz vessel lined with potassium 


tetraborate. The inner surface was treated repeatedly by inflammations of 
0,-Hy mixture before the measurements were carried out. Thereby, the limit 


was reduced to a constant value. For the test methods see: N. I. Gorban', 
A. B. Nalbandyan, DAN, 432, no. 6 (1960). The inflammation limits were 

measured at 550- 640°C. The mixtures sontained 2C0O + O,, and 1.95 and 4.0% 
of Hz, respectively. The mixture 2H, + 0, contained 6% of Hj. The 


measured values of the limits were less than 1/100 of the limits found in a 
vessel lined with MgO, in which MgO guaranteed the proceeding of (IV) and 
(V) in the diffusion range. Both the low inflammation limits of H,-O5 and 


*. CO- 0, mixtures and the dependense of the values of these limits on the 
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Determination of the recombination ... B103/B 
surface condition prove that (IV) and (V) take place in the kinetic range. 
Since 


k /2k, a [of2, where [of is the 0, concentration at the first inflammation 
limit of the H,-0, mixture, the right side of Eq. (3) may be replaced by 


H 
bas This means that the section which ig cut off by the straight lire 
2 


py -1/peo on the ordinate equals she partial prassure of oxygen at 
a 2 


inflammation limit of a H,-0, mixture. The correctnesa of Eq. (1) was found 


graphically owing to the dependerce of po? on 7 Ph and confirmed 
9% 


experimentally. The value of E, ~E. was calculated from the slope of the 
straight line on the basis of (6) and is 5.5 + 0.2 kcal/mole. Since E, ia 
1467 + Oc7 kcal/mole, E, u 6.1 + 4.0 keat /note. On the basis of (6) and (7) 
EO was calculated from b and Kyou 16th oto ee 4 fasleculas ses and was 


Card 5/6 
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2 


1.65°10°" sec”, Consequently, Eo yj + 65°10" e (6100 + 1000)/RT +1 in 


the temperature range studied, Ey (recombination coefficient of H atoms cn 


the ‘wall of the vessel) was calculated from the graphically obtained values 
of b and from k, by using an equation analogous to (5): 


Cs = 92107 14_7(5400 = 1000) /RT | The latter values are in good agreement 


with those of A. B. Nalbandyan and §. M. Shubina (ZhFKh, 20, 1249 (1946), 
and N. N. Semenov (0 nekeotorykh problemakh khimicheskoy kinesiki 1 
reaktaionnoy sposobnosti (Some problems of chemical kinetics and reastivity), 
Izd. AN SSSR, 1958)). There ave 3 figures and 16 references: 9 Soviet 

and 7 non-Soviet, : 


ASSOCIATION: Institus khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: March 30, 196% by V. N. Kondrat!yev, Academician 


SUBMITTED: March 25, 1961 
Card 6/6. 
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30031 
Se) MOONE LO 
Big0/B10i 
1-5 199 
AUTHORS « Azatyan, V. V., Akopyan, L. A., Nalbandyan, A. B., and 
Ozhereliyev, B. V. NRIs Ee 


TITLE: Detection of oxygen atoms in the rarified flame Gf carbcn 
monoxide in oxygen in the presence of small hydrogen ad- 
mixtures 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 1, 1961, 129 ~ 1% 


TEXTs The authors discuss the problem of detecting free atoms in CO con- 
bustion at low temperatures with small Hy admixtures as catalyst. For 


this purpose, the method of electron paramagnetic resonance was used. To 
avoid a recombination of atoms into molecules, the test tube was washed 
with hydrofluoric acid and distilled water, and finally covered with a 
layer of potassium tetraborate. For several days, a CO and O. fiame 


2 


containing H, admixtures was passed through the tube. By this process a 


2 
600 + 650°C flame was obtained at pressures of up to 1.5 - 2 mm He. The 
tests were conducted with stoichiometric amounts of CO and CO, containing rl 
card 1/3 
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up ta 7% of Hy, at a volume rate of 82 om? /min (linear rate & 16 n/ges)- 


and a pressure of 5.5 mm Hg. The temperature varied between €07 and a30° 0. 
Under these conditions, an epr signal of atomic 0 consisting of one com- 
ponent wags determined, with a g factor of 1.5. The value of the g facter 
is 1n agreement with that published for atomic oxygen. The concentratvicn 
determinations of atomic 0 and H were conducted gimultaneously. The de- 
pendence of the concentration of atomic H and O on that of H, contained 


in the CQ - 0, mixture, was also determined at 610°C. The measured vaiues 


show that the concentration of O atoms is commensurable with 
atoms, and that tne two concentrations increase as the H, S 


The ratio O/H decreases from 4-5 to 0.9 with an increase of the H. con- 
tert from 7-1 to 6.9 % A temperature increase from 607 to 6500C at an H, 
sontent of 3-8 % causes a concentration increase of atomic 0 and H from 
2.9°10 4 to 4.1°10'4 oarticles/cm’, and from 4-6*1 4 to 7.87104 part.- 

3 


cles/cm $ 


Gard 2/3 K 


respectively. The results show that the sum of partial persue: 


Ei Seay Ske Pape ae ead 
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